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[S^AiW] 1. S^Ai- SA1IAi(£2)_1S 
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7 r # ^ ^^-i- "1*1 LSFCLine Spectral Frequency) 31^ °<J=*r3r 7H 

SSf «H]# ^21 A>-g-^-0_^^ <#*i*V ° 0 ^7>5l-Sq- ofl&| ^ lk*£ 

S)^ HlMsq- SD(Spectral Distortion)!- 7fl^lAl^ ^ Jl^^^ LSF <y=7>^-7lS 

3i|eMc «]E| <#7}3}-7Hl Laplacian 0 J^* ^ ^ ^ , 

^ «3jEi °J=7>2}-71^ ^ °1 -g-*M ^ 7fl 3] 1 <£*>3M ^g- ^ ^ 

*]e|«- ^#0.3.*) Aj^oi -^7>5}-7l« ail^h}. o},g-ej ofl^ 

^2:^1 ^ ^2^1 «13^r ^a>s.7ll <#7}s|- ^ ^ LSF 

5|.7l ♦ 

£ 3 
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^•tfl^ ^ ^IW <£c$^s. 7\W «]E-1 <«=^7l {Quantizer of LSF 

coefficient vector in wide band speech coding} 

£ l£ 3GPP fl-^H ^ -g-^ <H1 >H A >-§-£ ^ ^1% 3l^r 0 <J=* r sJ- 

£ 2^r PCPVQ^: °l-g-tt °<M-5)-7l£| ^^£o]cf. 
£ 3£r £ *jA]6fl<q ^jEoltf. 

30 : ^2 31 : «H1^ ^2 

VQ1 : ^11 ^ c&^y] PVQ1 : *fll ^^M^ ^ °^\^} 
VQ2 : *fl2 «]Ei PVQ2 : *fl2 3*)bM:e. ^ °&AQA 

^°fl 7>^- ^^=# LSF(Line Spectral Frequency) 7)1^ °<J=;*r^7H 
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<9> C^ig ^ltflfil £2flS €*ti ^ S.€" f-A] -t^oj ^^a] Ajjr ^e] Wj-Xj-g. 

^ 71 #0] Cf^ #^^>J1 OlCf. ^Aj Al^- ^ ^Aj- AJ^ ^ Al^Ol^ 

ll-JIjL-§- ^^(compression, .2*3 )©1 ^^^o]c)-. v^s\-X\ aj- 7 ) t^ig ^e] wVai 

*\ Jlf^ ^l«^7l flffl^ -g-^ -y^^ t+E)oflfe LSF(Line 

Spectral Frequency) 31^-1- Jl#3^-S. ^rSr^rfe 7}Q Q&o] s) 

^} "5-^ *l5Lfe ^12^ ^-el ^£7} ^^^ 7 ] nfl^-olcf. rcfe)-^ 

3t^# &® ^£3] ^^-*V AJ-^^. _g.^ Aljro] s^-^ ja^ofl &<>H *ti^- #iL^f. 

<11> ^fl?}*) ^ ^ Hj-Alo] cflJf*-^ ^O) AS1E| ^EJ- 

^(spectral envelope)-!: -g-^^- sfe^-o] ^ °1 ^^ltf. °1 ufl 

-^- e ^ ^er^E^^s 5a<>1^ LPCCLinear Prediction Coding) 

4^1^* AV-g-^| L PC^ ^7l^V =^(^0 t term linear pr ediction 

coding) o]&l-ji£ 

<12> #tfl<3 ^ aijt^ m ^ % LPC ^ r SKquantization)*M 
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<13> o] LPC WE ,o] ^^o.^ LPC ^ mm ^ H 

ol-^cH^^c-fl ^AJ Ol ^ ^ n ^ ^- >7)) ^ ^ ^ ^ ^ 

<14> 7l ^c) ^3 ^ m AMR-WB(G.722.2) ^ ^ 

€^7> o] 16*Kl6th-order) all-pole lEio]^. o] ufl pole o]] ^ 

m ^ <&*}^m t].^ HiE (5it) - 7> ^ CDMA 

A]i M ^ »<H«1 IS-96A QCELPCQ Code Excited Linear 

Prediction)^ *l2M 25% 35=* ^ ofl^ ^ W ofl ig.^ 

*U 5ail^ ( AMR-WB ^ ^5|-7)^ 9.6%oflAi ^ZL 27.3%^ «-^^>i flc].. 

3 ^<>1 ^-o] o^ H ] nfl o. DJ ^ V$H * oj^oj 

<16> ol fc^* ^ 4§>7] m ^ ^ 4€ . j^o.^ o^^. 

^(reflection coefficient) SE^r LSFS ^«-^H <^H« I^SHr^, If-*] LSF ^ ^ 

^ £ ^^l^lcf^l <y-^ 0,0^ 4^ <9* r SRr tflJjL^ ^tg ofl^ 

LSFS oj-o^i 
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<17> 



<18> 



<19> 



<20> 



ol-S-^cfl ^. M =a|^a] LSF* ^7] seflojo] LSF 

El ^fl iEefl^ LSF* <^l^t> * oi a})^ o^ }m} ^ 7l^olcf. ofl^ ^ 

— S ^ ARCAuto Regressive) MA(Moving Average) ^^1 * ^>-§-*>7fl s^tfl, *}7f 

^ -f^tr 7^ ^ JMf-^ ^tg-o] ^^ofl ^ tj^l 

° ] ^ ^4 5*1 ^ SL^7} ^o] ^7g6\)A^ M 

(code book)^ 37l7 r ^jji ^ m^o] ^ r > o] ^o_ £] o^ ^ ^ 

» tfr7M (split) ^^2|o s «g=Xr^ «ja.^o] 

alM^tj-. ol # sVQ(Split Vector Quant izat ion) 7> ^<?>S)^o.q- S VQ# *j-g-*H 

^WSfclfiJ-s o^*] «^ S o| ^ ^ jflx^ A ^l^ 71 nfl-ofl 

jfc^fe. Pl nl splits ^# ^eflojTi ^^ 7 f <i<^l7fl 

&Z\)%0] Olt^. 

W ^ AM *m qy. a ^ 7l ^o s r^Kmulti staged 

*M» ^H^H °1£ ^f^oflAi oj^ o,^^ ^ o o ^ 7) 

£ H 3GPP fl-^ofl Sitr S-MSVQ(Split-Multi Stage Vector Quant ization)^£sL 
•1**1*! ^-01^ ^ ^jr^HH x r -g- € ^tg 0,1^ o o ^ 7] oi ^ £7> ^3 
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°] 9X^] o]^ SVQ(Split Vector Quantization)^ cf#7jl(multi stage) 7fl^o] ^X|ofl 

<2i> a. oj^yM si\1± LSF Wife DC ^flTHtt 16S>SJ LSF 7)1^<4 

(dim9, dim7)JL ^(split)^H 3 °<J=*r3-«- ^^tr cf-g-, zj-zj-s] ^e^iE^s. 
9^ 4| 7flal 3*> A^^Ei( 3 7flpq dim3)5L 4A] ^(spnt)^ 7 ^ V - 3^ ^ 4 ^o, 
^iL^E^ -g-^(split)*M °]*f-°]x]>\} ^4. 

°l£i?r S-MSVQ 46 bits7 r LSF Tfl^ ^sj-ofl iL^s}^ ^Isle)^ «. 

-S-El^f ^JLS. TflAl^ 7>Xll4 ^oflA-1 oj^j. 40^. ^-ol o^*| ^o. 

*\}3.Z\^(2&x9 + 2»x7 + 26 X 3 + 2?x3 + 2?x3 + 25 x 3 + 25 x 4)^ *?-3L& ^v^ofl 

»!]Ei ^V2l-7l^ 3711 Hl^-S^ ^>^-7l(Hl^^r ^T-l-SM)^ ^\ °&7\$[7}^ cfl 
^i^-Kg; *\^\7] nfl^oll ^S^l nflfiEl -g-^ ^*H1 <&o\*\ W}^^ ^}s\-7] 

^ ^ AA o^ } $. 7M ^^nljctg z^} ^ h ^7l (Pyramid Vector 
Quantizer, PVQ)^ ^t^lJE ^c-fl ^ ^ = ^ ^ ^ 

^lel-nlc cq:^ 7]m . ol-g-^Vcf. 



<23> 



<24> 
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<25> pvqo. Xhomas R Fischer : .. A py ram i d Vector Quantizer", IEEE Transactions on 

Information Theory Vol. IT-32, pp568~583, 4. JUL. 1986^1 ^&<H] ^)^\s]o] &rf. 
<26> PVQ(Pyramid Vector Quantizer)^- L — ^-i*>fe- 2^*} 

7>«"^ ^3L3)r2) *r#S.7\ <L3. ^7}*}^ JR3# 7 MJ1 ^HS. ^fSf^oll 

t« PVQS1 ^^-8- <ygj tf]Ei # ^-fofl^ (entropy) *fi*r 

<27> ^>2f7l^ <^ «3]Ei7f ^^o]- « £f 7}^ *ti *| * -(codeword)^ # 

<28> ! ^.^ : ^jE^^ofl cfleflA-^ a^ (project ion)<5 r <*| -3]eM;E. 7 ^v 

< 29 > 2 #7% : 3)5^11= S^O.S S^alA^ £ ^fl-sj- ^ ^e r nl£Lofl ^7fl§f 

^^(scale)^. 

oo> 3 #3] : ^fr^- € 21^1^5. ^7fl^>7ll £ ^=3 = 4 7K> e^tr ^ 3b§- 

<3l> 4 ^.^ : sl^jn K ^ 3*} 3 o. s 2 £^£f ^sfl 371^. ^Tfl^^^V 

°i iEL!=£)JEi^ ^7>s)-^ tf]E-ll- ^*rUf. 
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<32> 



PVCfe ^} m]E^ # ^ o.^^ 4.4^4 o^a ^ 

^ 20o|^-^ nfl, normal ^ofl 7}^ #7fl ^q. -^4 

20 ols>^ nflofl-^ norm^^l £-#o] ^ ^_o s 1: ^ ^ 

# 7>^lcf. ZL^7l ufl-£-ofl S?2j-*U=* A>-g-S}a} o^j^. ^ nfl ^y 7 } rg^} 

711 £t=h ol^^- ^-^^ a.^.§>7l 41-7) fe ^.6j| ^x\& 44 qy-o] PCPVQCProduct 

PVQ)« ^-g-W. £ 2ofl PCPVQ* <£*}3-7l<Sl 1-^-5= 7> oicf. o]o) ^ 

<33> PCPVCfe aiEi-l- ^fl-sl- ^ ^ sJeH^* 4-§-*M ^>^>zl, ^s}- 

-S-^Sbi- >M-g-*H 0 <J=*V^€ ^e|-n]c S o]^^( indexing)^ H^ick °1^7fl fo 
S*| ^fl-SJ- £.^-§-4 4^*1 = -!- AV-g.^ ^ ^ oiq. 

<34> nem 4^*1 = 37} <^7^7l^ ^#^Alo>( La placian) ^4 ^4 

ofl ^t^lt> 3*} oj^j^nv^ A>-g-^-^ <^7>2}-# 7j O-ofl^ ii7} ^7> <#7> 

^-71 7> 4^*1 Q±t fit 7Hg*H oj:^.^. ^^ 0 ] «i<H^]7fl £]ir -^1 ^ o] 014. 
- . ^^l^ «£*)-s*7l# ^11- Iroi JUS ^ ^15. o]-^^ ofl^sM ^]7l^ LSF 

«3)E-]^ a]^- 4^440]- O) -Cfjl^ ^4 4^440]. H^ofl <^j44 & 

^ ^15)-^ (outlier)^ ^7f ^7] n})-g-ofl ^4 44» 4^- ^ $4. 

<35> nJ.eJ.Al ^tg o. g.^^ n^}7] 4*fl ^-oj-^ C.^ ; 

1- #o] JL 44 <#^ 7] vy_z. A\^}c^ <^7>S}- 7^>1- h o )-*]i§- ^ o)^ 

^-Cfl^ -g-^ -^S}-* LSF Tjl^ «"Ei ^7>5|-7l» ^l^^l $14. 
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1^9] ^ ^ *)-_§.] 

^ LSF 7)1^ ^>5|-7l^ LSF Tfl^ «]Ei# al^i^ o_^L <#;*}s|-*H °^>^- cfl^v ^ 

^* ##*>tt *fll ^El ^7f2}-7l , ^ 0 >7] LSF Tfl^ «3] LSF E^ # 

#7l ^fiL ^Eil- AV 7 ) oj]^^ LSF ^El$ 3*} <#7>3S)-Al ^ # 7 1 LSF 

Tjl^ ^Ei^ ofl^ o^^gj. ^ «JlEi# ##<5}^ *fl 1 A A ^A^t?}* =f-*}*V °\}^ ^ 
^7>2l-7l; #7l LSF A^C tf"Eil- Wl^^^O.^. 0 J=7>^-§V^ ^>^- tfl# ^ # 
#*Rr *ll2 *]Ei ^VSl-71, #7] ^ «)E^1- A A <£*}3HH #7l LSF Tfl^ ^ E^ ti ] 

°fl^ ^l-sf- HflEi!- 7fl2 o^j.gj. 7l s. «Hi^ ^ <#7}s}-7l ; 

^ #71 <*\m ^ a)Ei2l- tlHl^ o^gj. ^ tfl E ^ - #71 LSF 7^ ^E^ol 

*>7> A£r #71 LSF 711^ ^EiSl ^ °$7\$\- ^^Rr 

<37> <^ ^ o^^sq. ^ o^g^- ^ cg^S^ #71 LSF 711^ 

«jEl# ^V^ol ti>^*>cf. ^-71 Till tfjEi ^7>Sj-7lSf 71U A o^].^- ^ 
1 <d^£H #71 LSF 711^ «]Eil- ^71-Sl-^-ol H}^^}^. #7) *fl 2 *S\t\ ^AQ?}** 
^12 A A ^l-sMxir ^S. ^11 #71 LSF 711^ ajEil; ^J-sJ-^-ol yLB^^Lc}.. 

AJ-7I Tfll o^^^jfc. 3] 5^1 = «3)Ei °^7>5l-7l <y ol W>^-3l ^Cf . #7l 7fl2 A A °<f*> 

^71^ 3lEl-nl^ tfjE-1 <y=7>S}-7l<yo] h}^) 

<38> o]§> M^o} ^ ^ *j._g_^_ g\A2) ^}*\}°\] ^71, # 
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<39> £ 30. ^-t^o] 2)1^-*}^ LSF °^>^-7lSl J^o} ^Al^o, ^ E o]c|.. 

<40> a. Tg-xgg. a\]& ^(30)^ ^^(31)1- ^ 

4 «Hl^r y o v ^°_5- LSF 31^ ajEKf)* ^sH?}^, ^ w 0 v^jo S <#7}-Sr€ *s\b\ 
(hat(fl), hat(f2)) # ^h-M «3]Ei (hat(f f in)) 1 ?} ^d^*>^ safety-net #1*1- Jl 

5^. SEtb z]- ^2:(30,31)^ wl^S^ <S)E| ^}5)-7l(VQl, VQ2)^- ^^1^ 
5l-7l(PVQl, PVQ2)* ^tfl^ ^^(multi stage) i2S ^l^^ 

<4i> o.^ 6)}^ ^(30)1- ol-g-^- <#74<iH cfl^fl ^trtf. 

3.^ BjiE^ ^l-s)-* ^*3?>Kr ^^-^14. ^ ^rSr* ^*fl ^-JiSCcode bookHH <8= 
7>s)- ^ji ^(candidate vector)* ^^Ml 5)^31, <y ^ LSF 31 ^ ^ ( f ) °1H DC& 
(LSF_mean_vector)* *fl7l*!; ^(f')» ^tr ^, f'^r <^7l (predictor )7 r ^#*>^ 
LSF 711^ «)Ei^ ofl^ LSF ^(tildeCf 1 ))^ «fl^(r)« ^ ^>s}- <£ 

* r 5}-^ °fls] ^(hatCrl))!- ^r#*>^ °1^°1 ^Ji ^]7} ^cf. 
<43> ^1 ^>5|-7l(VQl)^ ^£7> IM^*] ^J£^. 6fl^ «3]Ei( r ) #31 

<H1 cflsl-^ 0^5)- ^-rf. ^*|) aJ)E^# ^>5)- *>^^ ^ISfi] £3.71 # 3LB\?>}x] Q-jr ^ 
&fe*H ^- t^H^ #*ll 1"^ y l^ f^H 1/7 ol§>^ Hi E^- tf) E ^ o^^ofl 
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ajE-jl- <^1#^ LSF «?EKtilde(f'))* °<M-s^l^ LSF Tfl^ tf| 

E^ ofl^ <$z}3% #\&\ ofl^ ^(30)« ^ LSF Tfl^ ^(i)^ <$7>5}- «3)Ei 

, (hat(fi))* ##*Kf ^-^^14. °1* ^«fl «)Bl(r)^ ^>^^ 

<45> ^ Sl^lHf ^>-§-*>^r 3^1-^- wfl^ o^^yj - <y ej yfl E :| *}^7> # 

^Br*l = ^ ^711- M^tt BflEi^ normSl «A> ^ o^gj. ^ >7> ^ 

Cf. ol&l^ ^-g- ^^*>7l ^*r^ PCPVQ7}- -S-71 ^l^Sl^q-. #tfl <*!-§- -g- 

— °^>s}-7l(PVQl)S ^ 2£ PVQ(Product Code Pyramid Vector Quantizer, 

PCPVQ)* ^-8-^. o r 2JH*1 *H2 *\?}v)EL < 3=^7l(PVQ2)iE. PCPVQ» ^>-g- 

<46> PCPVQ^ °^}^7] «]E|1- % 2] S^l A}-^^ 

<#*>3^)-Jl, iLii ^ Aj~g-£}cr| <$7,>3}-£ ^n^EL £i7l# L+Ej-vfl^ ^^HCf. 

^ Z\^v)B.7} J1;±l ^^-^ ^El-nl^S. o^g}. ^ ^ Jl 

4* ^ 31^. 
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<4 7> afll 5£|^n}^ tflEi °^>S|-7l(PVQl)^ 167H^ «3] ( e ) ^- ^^o}-, z}- ^tfjEjofl 

(VQl.PVQl)^ ^ ^(joint optimization vector)-!- ^i^-^S.^ ^^-o) 

<48> *fl°HjRr ^ ^S(30) °^}^7] ^ ^.cf #A\]f>) il^W. 

<49> LSF ^ ^(OSr ^ ^(30)5f ^S(31)S zj-zj- <y^t}. LSF 31^ 

^(03.-^ o.s ^S*)-^ LSF3KDC&, LSF_mean_vector)-§: ^T^H 

LSF *j£Kf)l- a^^lcf. o)^ LSF ^J^(f i^^fl ^je.sL 

<50> [^tv^i !] f = f _ LSF_mean_vector 

<5i> t},g-_os. ^#7l(predictor)7]- ^>#^ LSF 7j]^ LSF ^ 

(tilde(f'))^ ofle^ «]E^( r )l- ^>7fl ^nf. 
<52> 2 ] r = f - tilde(f) 

<53> r *. 2 oH^ a ^ u >^f ^-o] ig-g-^o] LSF ^EKf'HH «JE] 

tilde(f')ol *ll7^ oi]e| M-Bj-\flt}. 

<54> tf^ «g=^7l(VQl)fe r* ^>^*> hat(ri)* ^#*r7fl =M flofl 

A 1 ^Ei°l4. hat(ri)^- ^ ^H) ^>^-7l<y *)] l s)eHi= ^b) 

sJ-7l(PVQl)^l ^A&c ^» PVCH 33 si 2^1-^1 1> ^e^l 

^€ ^(e)^ ^«r^cf. o]^ tq-g- 3011 g)«q ol 
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<55> 3] e = r - hat(ri) 

ef-t^Alol- «-3£ofl e^*l «)Eiolc|-. 
<57 > e^r *fll s)eH*= «]Ei «3=^7l(PVQi)ofl *m o^^ol pyQ 0^3.3 

(hat(e))S. ^sM, hat(eH ^E](hat(ri))sf ^fl^ r ^ <St>}5}- q 

Ei(hat(r))7> *BKhat(f'))fe hat(r)^ hat(f')* 4* 

LSF 711^ ^EKf)^ -o,^ ^(30)* w ^ « lEi(hat(fi)) ^ hat(fl) 

Q LSF_mean_vector c >l ^*fl^ ##5)71] ^cj-. 

<58> ^(31)oflAi -g^fc LSp tflEKfHH 

^■ff LSF&(DC&, s_snet_LSF_mean_vector)o] ^flT^ LSF ^^(r')» ^E^ 0 ^>^-7| 
(VQ2)<4 *\) 2 2^*1^ aj^ ^>^-7l(PVQ2)S *afl <^]# ^S(30HH<q- *«J« 
S <9*>*Ma ^El(hat(r'))» * o] s_snet_LSF_mean_vector^ 

LSF *)EKf)3 «H1# ^2(31)^ 3)? <£*>s)- *)El(h a t(f 2 ))l- o| ofl 

*l]2 <9=^^7l (VQ2) 4 A2 sJeM^ ^ <£*>5j-7l (PVQ2)fe zj-zj- ofl^ ^(30)^ 

*fil ^h^-7](VQl)^ *|i ^EfnlJE ^ ^W7l(PVQl)ofl cfl^fe ^ o H , 

hat(rl'), e\ hat(e')* ^ ^S(30)^ hat(ri), e, hat(eHl tfl-g-aj-fc ^o] 

4. 



<59> 



^^(32)^ ofl* oj*^ «)El(hat(fl))sq- ajE)(hat(f 2 )) ^ ^ 

LSF Tfl^ ^Ei(f)o, ^ o^fl. ^^(hat(ffin))* ^*H^], hatCf^ 
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hat(f 2 ) # ^7} LSF 31^ «|Bl(f)^o] %}7} ^ 7Ao] «3)E-1(hat(f fin ))S. 

<eo> i i-fi 3 ofl AMR-WB^ LPC tfXHMs A>-g-^^ S-MSVQ(split and multy-stage 

vector quantization) *&*\ , PVQ «<H ^ ^°1H « 0 ^# ^ 

- ^tr °f|-5LB] -g-*3=# SSI- ^ ufEfifl^cf. 7j]A]-et^ 

WMOPSCWeighted Million Operation Per Second)* *>-g-SH ^r^S r ^°_^ 
SD(spectral distortion)*- -4-§-^H ^$€}5ig£)-. 

<6i> ofefl S ofl ;£oj AMR-WB S-MSVQ ^ SD O.ldB ^£ 7fl^} 

SJil 3dB4H 5dBA>o]^ s>)^o] o.001% ^^ r ^o.H PVQJicf^ 5^ SD # 0.25dB 7fl 
-id *rto 3dBofl^ 5dBA>ol^ ^sj-^o] 0 .2%, 5dB<>ltfS| sq^Qo] 0 .005% #i*H M] 

<62> 31^4 ^IS-HItt AMR-WB z]-z| 17% ^ 51% ^sj-^cf. 

<63> [ £ u 





AMk-WB S-MSVO 


PVQ 




W SDldBl 


0.842 


I 0.992 


t 0.745 ] 


3 dB ~ 5dBlft] 


0.013 


0.220 


0.012 


5dB o| 


0 


0.005 


0 


IS 2] 


| AMR-WB S-MSVg 


PVQ | 


-H- 1 


WMUFS j 


1.6814 


0.0709 1 


1 . 3988 j 
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<65> [3. 3] 





AMR-WB S-MSVO 


m 


■& 1^ 


Word 


6880 


336 


3343 



^ ^^HH ^€ ^ 91^ ^ SX^r 

<6?> zieis-s. 7flA]^ ^aI^i^^. ^^^1 &$°] o>^el- JI^SH 
°> ^fe- ovqe}- ^-s^t^^H 14^14 o>| 

Ml 

<68> _g- i£tg o. 7}^ ^ Jf-JLSM^ LSF Til^ °^}S[7}M: ^S.-gr ^Hflo) a] ^3 *) 

B\ <#X}5[7}2)- °o^>5r7ll- 2|fS ^EflS. cflsfl A}-g-^>^ <#7}32l-7Hl IIS 

^S-Sl <#4 ^2:^- ti]^^ tglS. A>^-^-O.S 

#^^1 LSF °^>5]-7ll- *H^4. 

<69> ^ t Hl^S^ ^ <#7}5)--i- H\£\-V}IL c$*\s\- oj^ofl A] A] i§- O.^ sj-n] 

— ^ °d=7>5)-7lofl Laplacian 2. ^3. <y^3M; *r ^ , sl^MS. *q 
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SL3. o\)4± ^ofl Hl^^ #4=711 °<M}3- I" ^ ol^ oj^n: 
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i] 

LSF Tfl^ «)Ei# wl^s^] oa ^44^ ^ tfl# <S)e-1» ##S>^ *m 

^ ^^71, #7l LSF Tjl^ «1E^ ofl^ LSF tf} Ei# A> # ^ ^^ 7]> ^ 
^» #7] *fl#€ LSF «jEiS #2:*H A o V 7] LS p ^ «j E ^ ^ 

°J=*>3- ##*R^ ^1 <y=7^7ll- ^-Hltt <^1# ^ <y=7>^-7l; 

#7] LSF Tfl^ tfjE^ til^S^^S <£*>3-«H °^}S\- tfl# 3f$L «]Ei# ##*} 

^ 4^ ^ #71 LSF Tfl^ mjE^ 0^3. ^i Eis ^<^1« # ^ 

1M- ^ JfJ.^» W LSF 7fl^ *}e1 oj:^ 7l 

2] 

1 %H1 SH^i, 

ofl^ ^ S ^f^-7l<4 ^ 2 ^>Sf7l# <3*H^ #71 LSF 7^ 

°o^^* *%<>.3. ^ Jf^l- ^ LSF 7^ %l7}^7). 
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3] 

X] 1 ^ iE^r XI 2 %H1 £W>H, ^71 d)B) «S=^7l<4 XU ^7>5|-7l^ 

^JL 3jl o^^H # 7 j LSF X]^ tflEil- -^^Sj-f-^- _g.^ ja-g. 

LSF XI UflB] <#7>3|-7j. 

[^^8- 4] 

XI 1 ^ Hi^r X| 2 * 0 H] -8-71 X|2 «)Ei <#7>s}-7|<4 XI 2 3*} °J=7>5|-7l^ 

AiS 3jl #7l LSF XI ^ ^7>5j-f-# ^ o.^ w.^ 

5}-» ^ LSF X]^ «]Ei <$7\^7]. 
l^=?--% 5] 

S ^-ufl<*| -g-^ LSF XI «]Ei °^>^-7l. 

6] 

xi i %hi &<>h, A o v 7i xi2 ^7> «g=^7ife- ^^111 s. <a=7>^-7i<a^ 
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[£ 1] 



Multi-stage VQ 



Split VQ 



Split VQ 



ISF2 



ISF_DC/ 



dim.9(8bit) 



dim.7(8bit) 



+ 



dim.3(6bit) 



dim.3(7bit) 



dim.3(7bit) 



+ 




? 




dim.3(5bit) 






dim.4(5bit) 



Predictor 
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[£ 21 

CO 




CD 
Q_ 

o' 



^ - 



3 ° 
3 Q_ 
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3] 
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